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The present invention reiatee to wellbore collation. 
More particularly, the invention reiates to effectively 
S increasing the carrying capacity of the circuiting f luia 
without damaging „el lb ore formations. More particularly 

lnVeI>Ci °' 1 ^ reaving cuttings in a 

wellbore during a drilling operation. 

10 in the drilling of oil and gas wells, a wellbore ia 

formed using a drill bit that is urged downwardly at a lower 
end of a drill strina »«.. ^ ... ' xower 

lli •"«»». After drilling a predetermined 
depth, the drill string and bit are removed, and the 
wellbore is lined with a string of casing with a specific 
X* dxamet.r. ^ annular area ia thus defined between the 

2117, furl Ca T 9 "* ^ Thia annular 

the „ 1,1 0ement " »«"—»«*' set the casing ln 

lea and n T ' a °" ltate ^ i9 ° lati ° n " ~="<» 
^ .ones and fluxes at different deptha within the weUbore. 

in a wLtre^n" emPl ° y ~ «* 

aet in K. " SPe0,: ' " " trln 9 «* =«ing is 

set xn the wellbore when the weU ia drilled to a first 

designated depth. Th e weU is then driHed to a second 
» desxgnated depth and thereafter lined with a string of 
caaxng with a smaller diameter chan ^ ^ 

casxng. This process is repeated until the desired wTll 
depth ia obtained, each additional string of casing 
resultxng xn a «U. t diameter than the one ^ it 
30 reduction in the diameter reducea the cross-section a JT 
xn whxch cxrculating fl uld ny traval 
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Typically, fluid is circulated throughout the wellbore 
during the drilling operation to cool a rotating bit and 
remove wellbore cuttings. The fluid is generally pumped 
from the surface of the wellbore through the drill string to 
> the rotating bit. Thereafter, the fluid is circulated 

through an annulus formed between the drill string and the 
string of casing and subsequently returned to the surface to 
be disposed of or reused. As the fluid travels up the 
wellbore, the cross -sectional area of the fluid path 
increases as each larger diameter string of casing is 
encountered. FO r example, the fluid initially travels up an 
annulus formed between the drill string and the newly formed 
wellbore at a high annular velocity due to small annular 
clearance. However, as the fluid travels the portion of the 
wellbore that was previously lined with casing, the enlarged 
cross-sectional area defined by the larger diameter casing 
results in a larger annular clearance between the drill 
Strang and the cased wellbore, thereby reducing the annular 
velocity of the fluid. This reduction in annular velocity 
decreases the overall carrying capacity of the fluid 
resulting in the drill cuttings dropping out of the fluid 
flow and settling somewhere in the wellbore. This settling 
of the drill cuttings and debris can cause a number of 
difficulties to subsequent downhole operations. For 
example, it is well known that the setting of tools against 
a casing wall is hampered by the presence of debris on the 
wall * 



several methods have been developed to prevent the 
0 settling of the drill cuttings and debris by overcoming the 
defxcrenoy of the carrying capacity of the clrcuJatl 
fluid, one such method is used in a deepwater application 
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where the increased diameter of the drilling riser results 
« a lower annular veiocity in the riser system. Generally 
fluid from the surface of the floating vessel is injected ' 
into a lower portion of the riser system through a flow line 
disposed on the outside of the riser pipe. This method is 
often referred to as -charging the riser". This method 
effectively increases the annular ve!ocity and carrying 
capacity of the circulating fluid to assist in wellbore 
cleaning. However, this method is not practical for 
10 downhole operations. 

Another method to prsvent the settling of the drill 
cuttings and debrl3 . s by gimplY increaaing 

the cremating fluid over the entire wellbore interval to ' 
compensate for the lower annular velocity in the l«ger 
annular areas. This method increases the annular velocity 
xn the larger annular areas, thereby minimizing the amount 
of setting of the drill cuttings and debris. However, the 

higher annular velocifv ,i . 

0 -oik velocity also increases the potential of 

0 wellbore erosion and increa>.»= » k . . , 

, increases the equivalent circulating 

density, which deals with rh. .. • ^ 

bv «, • friction forces brought about 

by the circulation of the fluid, either effect in 
desirable, but this method is often used by operators to 
compensate for the poor downhole cleaning due to lower 
' a0nUlar "^ocity Of the circulating fluid. 

velocTT 31 aSSOCi «« d f^w rate and the 

velocity ^of return fluid white drilling are increased when 

with"! r 13 £0 ™ d by a " chnique fc — - -*™T 

2 ill b ° rilUn9 WiCh CaSiD9 ia a "her, a 

drill bit is attached to the same string of tubulars that 
will line the wellbore. In other words, rather than run a 
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drill bit on smaller dialer drill sCrlng _ the Mt ^ ^ 
at the end of larger diameter tubing or easing that will 
remain in the wellbore and be cemented therein. The bit is 
typically removed in sections or destroyed by drilling the 
next section of the wellbore. The advantages of drilling 
w«h casing are obvious. Because the same string of 
tubulars transports the bit as lines the wellbore. no 
separate trip into the wellbore is necessary between the 
forming of the wellbore and the lining of the wellbore. 

Drilling with casing is especially useful in certain 
situations where an operator wants to drill and line a 
wsllbore as quickly as possible to minimise the time the 
wellbore remains unlined and subject to collapse or to the 
• effects of pressure anomalies. Per example, when forming a 
subsea wellbore, the initial length of wellbore extending 
from the ocean floor is much more subject to cave in or 
collapse due to soft formations as the subsequent sections 
of wellbore. Sections of , wellbor. that intersect areas of 
high pressure can lead to damage of the wellbore between the 
time the wellbore is formed and when it is lined. ta area 
of exceptionally low pressure will drain expensive 
Circulating fauid fro m t he wellbore between the time it is 
intersected and whan the wellbore is lined. 

in each of these instances, the problems can be 
eliminated or their effects reduced by drilling with casing 

Clearance between the outer diameter of the casing and the 
inner diameter of the newly f OOT ed wellbore. This email 
annular clearance causes the circulating fluid to travel 
through the annular area at a high annular velocity 
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resulting in a higher potential of wellbore erosion compared 
to a conventional drilling operation. 

A need therefore exists for an apparatus and a method 
S for preventing settling of drill cuttings and other debris 
in the wellbore during a drilling operation. There is a 
further need for an. apparatus and a method, that will 
effectively increase the carrying capacity of the 
circulating fluid without damaging wellbore formations. 
) There is yet a further need for a cost-effective method for 
cleaning out a wellbore while drilling with casing. 

The present invention generally relates to a method and 
an apparatus for drilling with casing, m one aspect, a 
method of drilling a wellbore with casing is provided, 
including placing a string of casing with a drill bit at the 
lower end thereof into a previously formed wellbore and 
urging the string of casing axially downward to form a new 
section of wellbore. The method further includes pumping 
fluid through the string of casing into an annulus formed 
between the casing string and the new section of wellbore 
The method also includes diverting a portion of the fluid 
into an upper annulus in the previously formed wellbore. 

in another aspect, a method of drilling with casing to 
form a wellbore is provided. The method includes placing a 
casing string with a drill bit at the lower end thereof into 
a previously formed wellbore and urging the casing string 
axially downward to form a new section of wellbore The 
method further includes pumping fluid through the casing 
strxng into an annulus formed between the casing string and 
the new section of wellbore. Additionally, the method 
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~ d ive«i„ 9 a portion of che fluid 

IT" ^ PreVl - Sl ^ from a pach 

LL g scrin3 of tubulars disposed — «- -i 



weliho an ° ther aSpe=t ' 3n app " aCus f ~ »«■•»■ a 

weUbore is provided. The apparatus 

«" I , ' * POr "° n ° f " Uid f ™» a «»*' to • 

second location ^f^« . , a 

formed. " °*" a » ""^ as the weUbore is 
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S dri,, 1 " a3PeCt ' 3 meth ° d ° f Casin * « -lib— while 

"rough a drill ln g apparatus. xh« al lnoludaa 

oPe-tin, the driUing apparatua ^ ^ " - 

* U aPParatUS a drill bit, a wellbore 

a fiuia *• — ea 

bis. / POrtl ° n ° £ Che £1 °" lD9 -t- th. fluid 

So that the manner in recited f ► 

«* the present invention can be understL iTneMi a T 
particular description of the invention br 
above, may be ha d by reference to Z?. * 3UTOnariMd 

are illustrated in I™**™ 0 * to «-«"-*.. some of which 
scrated m the appended drawings. lt ia to 

noted, however, that the appended draw!„ ga ilWrate 0 ! 
typical embodiments of this invention an! ar t„.«f 
to be considered ludtla, of its scope tj tb "* 
may admit to o,-h»^ , scope, for the invention 

° Cher e<5ua11 * affective embedments. 



02-JUN-2006 16=02 FROM BOULT WADE TENNflNT 



TO 0017136234846 



P. 



- 7 - 



25 



30 



Figure 1 is a cross-sectional view illustrating a flow 
apparatus disposed at the lower end of the run-in string. 

Figure 2A is a cross -sectional view illustrating an 
5 auxiliary flow tube partially formed in a casing string. 

Figure 2B is a cross-sectional view illustrating a main 
flow tube formed in the casing string. 

Figure 3 is a cross- sectional view illustrating the 
flow apparatus and auxiliary flow tube in accordance with 
the present invention. 

.ff.ctxv.Xy increasing the carrying capacity „ £ 
circulating fluid without dating weUbore £onMtiOM The 

:n wm be desoribed in reia "- *■ * — « of 

embodxmencs and is nor i -im-i 

or described. *° ^ ~ —°*«* ^wn 

Pigureu aafiectionviewofawenboreio 
clarity, the wellbore 100 is divi^ < . 

100A and * i divided into an upper Well ^ 

xv oa and a lower wellbore inon 

. . . -tJ-oore 100B. The upper wellbore 100A is 

nr hc oMln9 110 ana - aonuiar — «- - ; 

strengthen and isolate the upper wellbore 100A from the 
surrounding earth. At a lower end 

100a «w. the "W 81 ' "sUbore 

100A the casing 110 terminates and the subsequent lower 
wellhore 100B is forced. Coaxially disposed Z the ^Uhore 

til J! 7 Strln9 ~* UP ° f ^™ «**"> a running 
tool 130 disposed at a lower end thereof. Generally th . 

-nnrng tool no is used in the placet or setting 
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downhole equipment and may be retrieved after the operation 
or setting process. The running tool 13 0 in this invention 
xs used to connect the work string 120 to a casing string 
150 and subsequently release the casing string 150 after the 
lower wellbore 100B is f ormed and the ca8ing string isq . g 



secured. 



25 



30 



As illustrated, a drill bit 125 is disposed at the 
lower end of the casing string 150. Generally, the lower 
0 wellbore 100B is formed as the drill bit 125 is rotated and 
urged axially downward. The drill bit 125 may be rotated by 
a mud motor (not shown) located in the casing string 150 
proximate the drill bit 125 or by rotating the casing string 
150. in either case, the drill bit 125 is attached to the 
. casing string 150 that will subsequently remain downhole to 
line the lower wellbore 100B, therefore there is no 
opportunity to retrieve the drill bit 125 in the 
conventional manner. i„ this respect, drill bits made of 
drillable material, two-piece drill bits or bits integrally 
formed at the end of casing string are typicaUy used. 

Circulating fluid or -mud" is circulated down the work 
string 120, as illustrated with arrow 145, through the 
casing string 150 and exits the drill bit 12s. The fluid 
typically provides lubrication for the drill bit 125 as the 
lower wellbore 100B is formed. Thereafter, the fluid 
combines with other wellbore fluid to transport cuttings and 
other wellbore debris out of the wellbore 100 As 
xllustrated with arrow 170, the fluid initially travels 
upward through a smaller annular area 175 formed between the 
outer diameter of the casing string ISO and the lower 
wellbore 100B. Generally, th e velocity of the fluid is 
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inversely proportional to the annular area defining the 
fluid path. in other words, if the fluid path hag g 
annular area then the velocity of the fluid is low 
Conversely, if the fluid path has a s^al! annular area then 
the velocity of the fluid is high. Therefore, the fluid 
traveling through the seller annular area 175 has a high 
annular velocity. 

Subsequently, che £luid CravelB up a 

area 14. forced between the work string 120 Md che inside 
diameter of the casing 110 in the upper „ ellbore 
Uluatrated h y arrow 1«. ^ fluld transition3 ^ ^ 

smaller annular area 175 to the larger a.u.ular area no the 
annular velocity of the fluid deoreaaea. Similarly , aa che 

the fluid resulting in the potential settling of drill 
cuttings and wellbore dehria on or around the upper end of 
the casing string 1S0 . To increase the annular velocity, a 
flow apparatus 200 is used to inject fluid into the larger 
20 annular area 140. 

Disposed on the work string lac ^ shown achematlca 

" ^9"" 1 is the flow apparatus 200. Although Pigure 1 
show, one flow apparatus 200 attached to the work string 
■■ 120. any number of £low , pparatus ^ fae * 
work string 120 or the caaing scttng i5q ^ acc ^ 

200 „ to divert a portion of the circulating fluid into the 
larger ^ ular area „, ^ ^ 

0 the fluid traveling up the wellhor. loo. It is to be 
understood, however, that the flow apparatus 200 may be 
«spos.d on the work string 120 at any location, such as 
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adjacent the casing string 150 as shown on Figure 1 or 
further up the work string. 120. Furthermore, the flow 
apparatus 200 may be disposed in the casing string 150 or 
below the casing string iso providing the lower wellbore 
5 100B would not be eroded or over pressurized by the 
circulating fluid. 

One or more ports 215 in the flow apparatus 200 may be 
modified to control the percentage of flow that passes to 
10 drill bit 125 and the percentage of flow that is diverted to 
the larger annular area 140. The ports 215 may also be 
oriented in an upward direction to direct the fluid flow up 
the larger annular area 140, thereby encouraging the drill 
cuttings and debris out of the wellbore 100. Furthermore, 
the ports 215 may be systematically opened and closed as 
required to modify the circulation system or to allow 
operation of a pressure controlled downhole device. 

The flow apparatus 200 is arranged to divert a 
20 predetermined amount of circulating fluid from the flow path 
down the work string 120 . The diverted flow, as illustrated 
by arrow 160, is subsequently combined with the fluid 
traveling upward through the larger annular area 140 m 
thxs manner, the annular velocity of fluid in the larger 
annular area 140 is increased which directly increases the 
carrying capacity of the fluid, thereby allowing the 
cuttings and debris to be effectively removed from the 
wellbore 100 At the same time, the annular velocity of the 
fluid travelog up. the smaller annular area 175 is lowered 
as the amount of fluid exiting the drill bit 125 is reduced, 
in thxs respect, the annular velocity of the fluid traveling 
down the work string 120 is used to effectively transport 
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drill cutting and other debris up the larger annular area 
140 while minimizing erosion in the lower wellbore 10OB by 
the fluid traveling up the annular area 175. 

5 Figure 2A is a cross-sectional view illustrating an 

auxiliary flow tube 2 05 partially formed in the casing 
string 150. Aa illustrated with arrow 145, circulating 
fluid is circulated down the work string 120 through the 
casing string 150 and exits the drill bit 1 25 to provide 
lubrication for the drill bit 125 as the lower wellbore 100B 
" f0rmSd ' The ^fter, the fluid combines with other 
wellbore fluid to transport cuttings and other wellbore 
debris out of the wellbore ioo. As illustrated with arrow 
170, the fluid initially travels at a high annular velocity 
15 upward through a portion of the sraa i ler area ^ 

formed between the outer diameter of the casing string 150 
and the lower wellbore 100B. However, at a predetermined 
dxstance, a portion of the fluid, as illustrated by arrow 

20 Tn'J S rSdireCted t0 the ««i"««Y "ow tube 205 disposed 
-the casxng string l50 . Furthermore, the auxiliary flow 

tTL 20 ! T ^ SyStematiCa1 ^ <~ and closed as reguired 
to -odxfy the circulation system or to allow operationtf a 
pressure controlled downhole device. 
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to r .!T aUX " i3ry tUbe 205 13 and arranged 

to remove and redirect a predetermined amount of high 

17S. m oehar worda. the auxiliary How tube 205 increase 
^ annuiar velocity of the £luid traveling ^ 

annular area 140 by diverting a portion of high annular 

velocity fluid i„ the ^ annular a _ J ^ 

annular area 140. Alehough Figur6 2ft ^ J* 
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flow cube ,05 attached to the casing string XSO. any number 
of auxUiary flow tubes may ha attached to the casing string 
ISO ln accordance with the present indention. Additionally 
the auxiliary flow tube 205 may be disposed on the casing 
string 1S 0 at any location, such as adjacent the drill bit 
125 as shown on Figure 2A or further up the casing string 
ISO. so long as the high annular velocity fluid in the 
waller annular area 175 is transported to the larger 
annular area 140. I» thl8 respect, the annular velocity of 
0 flurd ln ehe larger annular area 140 is increased which 
directly increases the carrying capacity of the fluid 
allowing the cuttings and debris to be effectively removed 
from the wellbore loo. At the same time, the annular 
velocity of the fluid traveling up the smaller annular area 
■ 175 rs reduced, thereby minimizing erosion or pressure 

damage in the lower wellbore 100B by the fluid traveling up 
nne annular area 175. 

Figure 2B is a cross-sectional view illustrating a main 
flow tube 220 formed in the casing string 

illustrated with arrow 145. circulating fluid is circulated 

TJi7\r: in9 120 throu9h th - ™° ia * »• - 

exits the dr.ll bit 125 to provide lubrication as the lower 
wellbore !00B is formed, Thereafter, the fluid combines 

wellbore debras out of the wellbore 100. Subsequently as 
Unrated with arrow 2 70 , a first portion of 1 fluid at 

the slT " I 1 "** trSVelS ^ th " U9h * of 
the smaller annular area 1,5 formed between the outer 
dramee of tha caaJng ^ ^ ^ ^ ^ ^ 

210 ' T° nd POrti ° n ° £ £1Uld ' 83 *»«•«*«- ^ arrow 
=10. travels through the main flow tube 220 to the larger 
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annular area 140. Xn the eame mamx as disC(jased in & 
previous paragraph, the annular velocity of fluid in the 
larger annular area 140 is increased and the annular 
velocity of the fluid in the smaller annular area . & 
5 reduced, thereby minimizing erosion or pressure damage in 
the lower wellbore 100B by the fluid traveling up the 
annular area 175. 

Figure 3 is a cross -sectional view illustrating the 
flow apparatus 200 and auxili ary f lo w tube 205 in accordance 
wxth the present invention. i„ the embodiment shown, the 

flow apparatus 200 is disno<™»rf , 

aisposed on the work string 120 and 
the auxiliary flw tube 205 is disposed Qn cMing st ^ ng 

"0. It is to be understood, however, that the flow 
■ apparatus 2 oo rcay be disposed on the work string 120 at any 

IZ117 T as ad3aoent che caain9 atrln * 150 - — « - 

3 " 3 ° r fUrthBr »P th « «* «rin 3 120 . Furthermore. 

° r b8lOW the casi "9 "ring ISO providing the lower 
wellhore 100B would not be eroded or over pressurised by the 
fluid exxting the flow control apparatus 200. r„ the HM 
manner, the auxiliary flow tube 205 nay be positioned at any 
location on the casing string 150 . 30 long as the high 
annular velocity fluid in the ™u« annular area 175 ia 
transported to the larger a^nlar area 140. Additionally. 

Of low 1 ! SCOPS ° f inVM " 0n " ***** * 

of flow apparatus or auxiliary flow tubes. 

down tt^'V ° ther a, *° di '» en "- la circulated 

down the woric string 12 0 through the caaing string i 50 to 
lubricate and cool the drill bit 1 2S , a tk „ , 
loos (= ,1 the lowar wellbore 

!00B is formed. Thereafter, the fluid cosines with other 
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wellbore fluid to transport cuttings and other wellbore 
debris out of the wellbore xoo. However, in- the embodiment 
illustrated in FigU re 3, a portion of fluid pumped through 
the work string 120 may be diverted through the flow 
apparatus 200 into the larger annular area 140 at a 
Predetermined point above the casing string 1S0 . At the 
same time, a portion of high velocity fluid traveling up the 
smaller annular area 175 may be communicated through the 
auxiliary flow tube 205 into the larger annular area 14 0 at 
a predetermined point below the upper end of the casing 
string iso. 
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The operator may selectively open and close the flow 
apparatus 2 oo or the auxiliary flow tube 20 5 individually or 
Collectively to TOdley the circulatlon ^ 

an operator may completely open the flow apparatus 2 00 and 
partially close the auxiliary flow tube 205. thereby 
injecting circulating fluid in an upper portion of the 
larger annular area 140 while maintaining a high annular 
veiodty fl uid traveling up the smaller annular area 175 
in the same fashion, the operator may partially close the 

t. r ,T ratUS ^ the auxiliary flow 

tube .05. thereby injecting high velocity fl uid to a lower 
Portion of the larger annular area 140 while allowing 
minimal circulating fluid into the upper portion o, the 
larger annular area 140. THere are numerous combinations of 
s.lect.valy opening and closing the flow apparatus 2 00 or 
the auxiliary flow tube 2 0S to achieve the desired 
Edification to the circulation system. Additionally, the 

ZZ T'T ^ ^ aUXilia ^ "~ tUb * ™ -V be 

ort otT " ° Pened * Cl ° Sed * C ° ntTOl «~* > 

or by other methods well known in the art. 
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in operation, a work string, a running tool and a 
casing string with a drill bit disposed at a lower end 
thereof are inserted into a wellhead and coaxially disposed 
111 an UPPSr Wellbors - Subsequently, the casing string and 
5 the drxll bit are rotated and urged axially downward to form 
the lower wellbore. At the same time, circulating fluid or 
•mud- is circulated down the work string through the casing 
string and exits the drill bit. The fluid typically 
provides lubrication for the rotating drill bit as the lower 
10 wellbore is formed. ThereafCer , the flu±d Combines ^ 
other wellbore fluid to transport cuttings and other 
wellbore debris out of the wellbore. The fluid initially 
travels upward through a smaller annular area formed between 
the outer diameter of the casing string and the lower 
15 wellbore. Subsequently, the fluid travels up a larger 

annular area formed between the work string and the inside 
diameter of the casing lining the upper wellbore. As the 
fluid transitions from the smaller annular area to the 
larger annular area the annular velocity of the fluid 
20 decrea.es. similarly, as the annular velocity decreases, so 
does the carrying capacity of the fluid resulting in the 
Potential settling of drill cuttings and wellbore debris on 
or around the upper end of the casing string 150. 

* A flow apparatus and an auxiliary flow tube are used to 

increase the annular velocity of the fluid traveling up the 
larger annular area by injecting high velocity fluid 
directly into the larger annular area. Generally, the flow 
apparatus is diBposed on the worfc string ^ 

0 circulating f luid flowing through ^ ^ _ 

up P er portion of the larger annular area. At the same time, 
the auxxlxary flow tube is disposed on the ' 



0<i-JUIN-^tfKto lt>:td4 hKUri tfUUL. I WHUt I tNNHN I 



»-. tX> 



16 



10 



15 



redirect high velocity fluid traveling up the ampler 
annular area in a lower portion of the larger annular area 
Both the flow apparatus and the auxiliary flow tube may be 
may selectively opened and closed individually or 
collectively to modify che circulation system. m this 
respect, if fluid is primarily required in the upper portion 
of the larger annular area then the flow apparatus may be 
completely opened and the auxiliary flow tube is closed On 
the other hand, if £luid is primarily required in ^ 
portion of the larger annular area then the flow apparatus 
is closed and the auxiliary flow tube is opened. m this 
manner, the circulation system may be modified to increase 
the carrying capacity of the circulating fluid without 
damaging the wellbore formations. 
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1. A method of drilling a wellbore with casing, 
comprising: 

Placing a string of casing with a drill bit at the 
lower end thereof into a previously forced wellbore - 

urging the string of casing axially downward to form a 
new section of wellbore; 

pumping fluid through the string of casing into an annulus 
formed between the casing string and the new section of 
wellbore; and 

in * iVertin9 3 P ° rti0n ° f the into an upper annulus 

xn the previously formed wellbore. 

x 5 2. The method of claim 1 whpr^n 

* m i ' wnerein the annulus is smaller 
in diameter than the upper annulus. 

3. 



20 



The method of claim l or clalra 2 _ ^ ^ 

(lu ld travels in the upper annulus. 



4. 



2S 
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The method of any preceding claim, wherein the 



S. The method of any preceding claim, wherein the fluid 
IZ^^" OUt " n9S — « - «- 

The method of any preceding claim, further including 
rotate th scrlng Qf =asiDg m ^ ^ 9 

urged axially downward. 
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7. The method of any preceding claim, wherein the fluid is 
diverted into the upper annulua from a flow path in a run-in 
string of tubulars disposed above the string of casing. 

8- The- method of claim 7, wherein the flow path is 
selectively opened and closed to control the amount of fluid 
flowing through the flow path. 

10 » The method of any preceding claim, wherein the fluid is 
dxverted into the upper annulus via an independent fluid 
path. 

10. The method of claim 9. wherein cha lndependane 

PaCh " forn,ed " P«ti.Uy within the string of 

casing. 

11- The method of claim 9 or claim 10 , wherein the 
independent fluid path is selactively opened and closed to 
20 control the amount of fluid fi — „w 

<> . . tiUld flowin 9 through the independent 

fluid path. 

12. The method of any preceding claim, wherein the fluid is 
dxverted xnto the upper annulus via a flow apparatus 
25 disposed in the string of casing. 

13. The method of claim 12, wherein ft,. *i 

' wnerein the flow apparatus 
includes one or more ports that may be selectively opened 

30 T e ' t0 ~ ° £ flu " ""Wing through 

30 the flow apparatus. 
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14. The method of claim 13, wherein the ports are 
positioned in an upward direction to direct the flow of 
fluid upward into the upper annulus. 

15. An apparatus for forming a wellbore, comprising: 

a casing string with a drill bit disposed at an end 
thereof; and 

a fluid bypass operatively connected to the casing 
string for diverting a portion of fluid from a first to a 
second location within the wellbore as the wellbore is 
formed . 



16. The apparatus of claim 15, wherein the fluid bypass is 
selectively opened and closed to control the amount of fluid 

15 flowing through the fluid bypass. 

17. The apparatus of claim 15 or 16, further including a 
flow apparatus disposed in the casing string. 



20 



25 



18. The method of claim 17, wherein the flow apparatus 
includes one or more ports that may be selectively opened 
and closed to control the amount of fluid flowing through 
the flow apparatus. 

19. The apparatus of any of claims 15 to 18, wherein the 
fluid bypass is formed at least partially within the casing 
string. 



20. A method of casing a wellbore while drilling the 
30 wellbore, comprising: 

flowing a fluid through a drilling apparatus; 
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operating the drilling apparatus to drill the wellbore, 
the drilling apparatus comprising a drill bit, a wellbore 
casing, and a fluid bypass, - 

diverting a portion of the flowing fluid with the fluid 
bypass; and 

placing at least a portion of the wellbore casing in 
the drilled wellbore. 
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